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RECENT DOD SPACE IBST PROGRAM EXPERIMENTS
WHICH HAVE CONTRIBUTED TO MILITARY SPACE OPERATIONS

A paper to be presented by Thomas Hagler and Dr. Eva Czajkowski, ANSER, to the 31st
Space C.Ongress, Cocoa Beach, FL, 26-29 April 1994.
Over the past 28 years, the United States Air Force, as executive agent for the Department
oC Defense (DOD) Space Test Program (STP), has flown 331 space experiments for the Army,
Navy, Air Force, and other DOD agencies not authorized their own means of spacetlight. These
experiments have made significant contributions to the improvement o( military technology and
military space operations.
This paper will concentrate on STP experiments which have made valuable input to
improved DOD space operations, including a brief review of space operations related experiments
flown in the 1967·1989 time period and a more detailed discussion of experiments flown in the
recent past (1990·1993). The paper will conclude with a brief discussion of planned future STP
experiments related to space operations.
The launch history of STP experimen ts from 1967 through 30 June 1993 is shown on
Figure 1.
Figure 1

LAUNCH HISTORY

Figure I indicates missions per year and the number of experiments in each mission. In addition
to the successful missions, that include 310 experiments, eight missions carrying 21 experiments
were lost either due to launch failure or failure to acquire useful data. In the process of carrying
out night missions, STP has used all available means of transportation, including expendable
launch vehicles, the Space Shuttle, and even a balloon launch from Antarctica.
STP experiments generally fall into the three categories shown in Figure 2. Subsystem
and component tests arc conducted to improve the pcrfonnance, reliability, and survivability
Figure 2
CATEGORIES OF SPACE TEST PROGRAM
EXPERIMENTS

• SYSTEMISUBSYSTEMANDRELATEDTESTS
• ENVIRONMENTAL MEASUREMENTS
• MAN·IN·SPACE INVESTIGATIONS

of space systems. Investigations of the space environment are necessary to understand the regions
where many military systems must operate. For example, many military communications systems
operate through the ionosphere. STP has also conducted two types of man-in-space experiments.
One group of experiments has investigated human pcrfonnance changes in space, e.g., changes in
visual acuity. The other group of man-in-space experiments has explored the benefits of using a
military man in space for military purposes.
From its initial £light in 1967 through the end of 1989, STP made significant contributions
to many areas which are critical to military space operations. Figure 3 lists four of the areas to
which STP has made major contributions.·
/

In the area of communications, STP flew experiment LES-6 in 1968. This experiment
proved the use of ultra-high-frequency (UHF) satellite communications in various tactical and
strategic scenarios and was the forerunner of the current space-based military tactical
communications system. In 1976, STP flew experiments LES-8 and 9. These experiments
demonstrated an advanced K-band communications system that was the prototype for the reliable,
survivable military communications system currently under development.
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Figure 3

In the area of navigation, STP flew the TIMATION 3 cxpcrimcnl in 1974. This
experiment demonstrated the rubidium clock concept which is the key timing element of lhc
current NAVSTAR Global Positioning System (GPS). The TIMATlON 3 satellite actually
became the initial satellite in th"e OPS flight program.
Understanding the space environment is critical to many phases of space operations.
Experiments conducted by STP contribute significanlly lo DOD's capability to maintain
communications through the ionosphere. Atmospheric density models based on data from STP
experiments are critical to the !racking of space objects.
Knowledge of the space background is very important for the design of space sensors.
Sfp has flown a number of experiments to obtain space background data, including important
experiments in 1967 and 197l which successfully measured the spectral variation in the infrared
OR) background and mapped the ccleslial IR background. These data determined the design
parameters for several operational military surveillance systems.
In the recent past, i.e., the time period between 1 January 1990 and 30 June 1993, STP
has flown 110 space experiments. The following paragraphs highlight four missions which
carried 18 of those experiments.
In 1984, NASA launched the Long Duration Exposure Facility (LDEF). The mission plan
at the time of launch was for LDEF to remain in orbit for one year and then be recovered by the
Space Shuttle. LDEF carried a large number of experiments in experiment trays located on the
surface of the spacecraft. STP sponsored and managed five of the experiments on LDEF. The
objectives of the STP experiments are listed on Figure 4. Generally, STP experiments were
directed toward obtaining data on the perfonn:mce of electronic components and spacecraft
coatings over long periods of time in space.
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Figure 4
1990·1993 STP HIGHLIGHT MISSIONS
LDEF RECOVERY
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Due to the loss of the Shuttle Challenger and the subsequent hiatus in Shuttle flights,
LDEF was not recovered after one year as planned but remained in orbit for almost six years.
This unanticipated extension of the mission provided a real bonanza in tenns of space effects on
spacecraft. Not only did STP experiments perfonn well, but much additional data were obtained
from the analysis of the LDEF spacecraft itself. Through meetings, Aerospace C.Orporation
reports, and infonnal discussions, STP has been able to provide much useful infonnation to DOD
program managers and contractors regarding the design of spacecraft for long durations in orbit.
Figure 5
1990-1993 STP HIGHLIGHT MISSIONS
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In 1990, STP and NASA launched CRESS, a major joint free ·flyer mission, which carried
five STP experiments. The objective of each of these experiments is listed on Figure 5.

Although all of the STP experiments obtained useful data, two of the experiments are singled out
as particularly valuable.
For many years, there has been a need to develop an improved space power system. The
major improvements needed are better efficiency (power to weight ratio} and less susceptibilily 10
radiation damage in space. One of the prime candidales for such a system has been solar panels
composed of gallium arsenide solar cells. An STP experiment on the CRRES mission
demonstrated a gallium arsenide solar cell with improved efficiency through the use of a thin film
cover on the cell. The experiment also demonstrated that gallium arsenide solar cells in space
will anneal (i.e., recover) from much of the damage caused by space radiation. These experiments
will contribute significantly to the evaluation of gallium arsenide solar cells for future space
power systems.
On the CRRES mission, STP also flew an experiment to investigate radiation damage to
advanced electronic components in space. The experiment not only measured the radiation
environment, but also carried sample advanced electronic components in order to directly test
them. The data from the experiment has contributed significantly to the data base for the use of
advanced electronic components in space.
In 1991, STP launched a major space mission in the cargo bay of the Space Shuttle. This
mission named AFP-675 carried five STP experiments. The objective of each of these
experiments is listed on Figure 6.
Figure 6
1990-1993 STP HIGHLIGHT MISSIONS
AFP-675
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Of particular importance is the data obtained by the CIRRIS ex:pcriment which measured
IR auroral and airglow background.
Since the early 1970s, STP has conducted experiments to determine IR and ultraviolet
(UV) backgrounds in space. The IR experiments, in particular, have provided data for a number
of surveillance systems. As surveillance systems become more sophisticated, the requirement for
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more precise background data increases. The high quality precision data obtai ned by the CIRRIS
experiment will be used to optimize surveillance and engagement sensors for space defense.
Figure 7
1990-1993 STP HIGHLIGHT MISSIONS
STP-1
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In 1991, STP flew approximately 1,000 pounds of experiments in the Space Shuttle cargo
bay on a pallet provided by the NASA Goddard Space F1ight Center Small Payloads Program.
The objective of each of these experiments is listed on Figure 7. The UVLIM experiment made
particularly useful measurcmen1s of extreme ultraviolet (EUV) emissions at Shuttle altitudes.
Over the past several years, a number of experts in space sensors have suggested greater use of
these sensors which operate in the UV region of the spectrum. The UVLIM experiment has
provided the best background data available and has made a significant contribution to a U.S.
capability to design and build space sensors which operate in the UV spectrum.
Currently planned STP experiments will continue to support DOD space operations.
Figure 8 lists four planned experiments which are related to space operations.
The TAOS experiment will demonstrate technology for autonomous operational
survivability. The SSTAR experiment is a step forward toward the use of electric propulsion.
This experiment will demonstrate a fully integrated electric orbit transfer vehicle to prove the
feasibility of solar electric propulsion systems for orbit raising and maneuvering applications
unique to space surveillance.
The LITE-2 experiment will demonstrate a high data rate coherent optical communications
link between a small modular IASERCOM package in high earth orbit and one or more ground
sites. The MSTRS experiment will demonstrate a modular, affordable, lightweight satellite with
the capability to detect and report directed energy and kinetic energy attacks on space platforms.
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Figure 8
PLANNED FUTURE EXPERIMENTS
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Figure 9 is a brief summary 0£ SfP contributions to DOD space operations. Many of the
. experiments flown by Sfp ha".'e contributed to military space operations, and it is expected that,
as new experiments are planned and flown, this contribution will continue.
Figure 9

SUMMARY

• ACROSS THE 28 YEARS OF ITS EXISTENCE, THE SPACE TEST
PROGRAM HAS FLOWN A SUCCESSION OF QUALITY
EXPERIMENTS OF DEMONSTRATED VALUE TO DOD SPACE
OPERATIONS
• CURRENTLY, THE SPACE TEST PROGRAM HAS AN ACTIVE FLIGHT
PROGRAM UNDERWAY WITH APPROXIMATELY SO EXPERIMENTS
AWAITING FLIGHT. MANY OF THESE EXPERIMENTS Will
CONTRl8UTE TO MILITARY SPACE OPERATIONS
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